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DETAILED ACTION 

Election/Restrictions 

Applicant's election of claims 29-41 in the reply filed on May 7, 2004 is 
acknowledged. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). 

Claims 1 -28 are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 35-41 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Bertrand et al. (U.S. Patent No. 6,432,817). 



In re claim 35, Bertrand discloses a transistor gate structure, comprising 
a gate dielectric (21) formed above a semiconductor body; 
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a first metal silicide (23) above the gate dielectric, the first metal silicide being 
doped with n or p-type impurities (see column 4, lines 49-50); and 
a second metal silicide (40) above the first metal silicide. 

In re claim 36, Bertrand et al. discloses the device wherein the first and second 
metal silicides are different (23, 40, see column 5, lines 20-35). 

In re claim 37, Bertrand discloses the device further comprising silicon between 
the first and second metal silicides. The examiner notes, that as interpreted as broadly 
as possible, silicon atoms would be present in the interface between the tungsten 
silicide layer and the nitride silicide layer of Bertrand et al. Further, the examiner notes 
that one could consider the first half of the tungsten silicide layer to be the first metal 
silicide layer and the second half of the tungsten silicide layer of Bertrand et al. to be the 
silicon as claimed, since the tungsten silicide layer contains silicon. Similarly, the 
examiner could consider the first half of the nickel silicide layer to be the silicon, and the 
second half of the nickel silicide layer to be the second metal silicide layer. 

In re claims 38 and 39, Bertrand et al. discloses the device wherein the first metal 
silicide comprises a refractory metal, and wherein the refractory metal is one of 
molybdenum, tungsten, tantalum, and titanium (23, tungsten silicide). 

In re claims 40 and 41 , Bertrand et al. discloses the device wherein the second 
metal silicide comprises nickel (40, nickel silicide). 
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Claims 29-33, 35, 38-41 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Matsumoto (U.S. Patent No. 6,432,817). 

In re claim 29, Matsumoto discloses a semiconductor device comprising: 

an NMOS transistor gate structure, the NMOS gate structure comprising a gate 
dielectric (12) above a semiconductor body, an n-doped first metal silicide structure 
above the gate dielectric, and a second metal silicide above the n-doped first metal 
silicide (18, see column 5, lines 40-65); and 

a PMOS transistor gate structure, the PMOS gate structure comprising a gate 
dielectric (12) above a semiconductor body, a p-doped first metal silicide structure 
above the gate dielectric, and a second metal silicide above the p-doped first metal 
silicide (see column 5, lines 40-65). 

The examiner notes that the metal silicide layer 1 8 can be considered a first and 
a second metal silicide layer. The examiner is considering the first half to be the first 
metal silicide layer and the second half to be the second silicide layer. The examiner 
notes that since the two layers are not required to be different in material a single layer 
can be considered two layers of the same layer. 

In re claims 30 and 31 , Matsumoto discloses the device wherein the first metal 
silicide comprises a refractory metal, and wherein the refractory metal is one of 
molybdenum, tungsten, tantalum, and titanium (see column 5, lines 56-65). 

In re claim 32, Matsumoto discloses the device wherein the second metal silicide 
comprises nickel (see column 5, lines 56-65). 
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In re claim 33, Matsumoto discloses the device further comprising silicon 
between the first and second metal silicides in the NMOS and PMOS gate structures. 

The examiner notes, that as interpreted as broadly as possible, the first one third 
of the silicide layer 18 could be considered the first metal silicide layer, the second third 
to be the silicon as claimed and the last third to be the second metal silicide layer. 

In re claim 35, Matsumoto discloses a transistor gate structure, comprising 

a gate dielectric (12) formed above a semiconductor body; 

a first metal silicide (first half of 18) above the gate dielectric, the first metal 
silicide being doped with n or p-type impurities; and 

a second metal silicide (second half of 18) above the first metal silicide. 

The examiner notes that the metal silicide layer 18 can be considered a first and 
a second metal silicide layer. The examiner is considering the first half to be the first 
metal silicide layer and the second half to be the second silicide layer. The examiner 
notes that since the two layers are not required to be different in material a single layer 
can be considered two layers of the same layer. 

In re claims 38 and 39, Matsumoto discloses the device wherein the first metal 
silicide comprises a refractory metal, and wherein the refractory metal is one of 
molybdenum, tungsten, tantalum, and titanium (see column 5, lines 56-65). 

In re claims 40 and 41, Matsumoto discloses the device wherein the second 
metal silicide comprises nickel (see column 5, lines 56-65). 



Application/Control Number: 10/674,771 Page 6 

Art Unit: 2812 

Claims 29-33, 35, 38-41 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Nakajima et al. (U.S. Patent No. 5,444,302). 

In re claim 29, Nakajima et al. discloses a semiconductor device comprising: 

an NMOS transistor gate structure, the NMOS gate structure comprising a gate 
dielectric (5) above a semiconductor body, an n-doped first metal silicide structure 
above the gate dielectric, and a second metal silicide above the n-doped first metal 
silicide (see column 3, lines 20-40, column 1 1 , lines 3-9, column 1 3, lines 4-1 1 , column 
17, line 50 through column 19, line 51, and Figures 2-14); and 

a PMOS transistor gate structure, the PMOS gate structure comprising a gate 
dielectric (5) above a semiconductor body, a p-doped first metal silicide structure above 
the gate dielectric, and a second metal silicide above the p-doped first metal silicide 
(see column 3, lines 20-40, column 1 1 , lines 3-9, column 1 3, lines 4-1 1 , column 1 7, line 
50 through column 19, line 51, and Figures 2-14). 

In re claims 30 and 31, Nakajima et al. discloses the device wherein the first 
metal silicide comprises a refractory metal, and wherein the refractory metal is one of 
molybdenum, tungsten, tantalum, and titanium (see column 19, lines 60-69). 

In re claim 32, Nakajima et al. discloses the device wherein the second metal 
silicide comprises nickel (see column 19, lines 60-69). 

In re claim 33, Nakajima et al. discloses the device further comprising silicon 
between the first and second metal silicides in the NMOS and PMOS gate structures. 
The examiner notes, that as interpreted as broadly as possible, one of the metal silicide 
layers formed can be considered the silicon since silicide comprises silicon. 
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In re claim 35, Nakjima et al. discloses a transistor gate structure, comprising 

a gate dielectric (5) formed above a semiconductor body; 

a first metal silicide above the gate dielectric, the first metal silicide being doped 
with n or p-type impurities; and 

a second metal silicide above the first metal silicide (see column 3, lines 20-40, 
column 11, lines 3-9, column 13, lines 4-11, column 17, line 50 through column 19, line 
51, and Figures 2-14) . 

In re claim 38 and 39, Nakjima et al. discloses the device wherein the first metal 
silicide comprises a refractory metal, and wherein the refractory metal is one of 
molybdenum, tungsten, tantalum, and titanium (see column 19, lines 60-69). 

In re claims 40 and 41, Nakjima et al. discloses the device wherein the second 
metal silicide comprises nickel (see column 19, lines 60-69). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 29-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsumoto (U.S. Patent No. 5,877,535) in view of Bertrand et al. (U.S. Patent No. 
6,432,817). 

In re claim 29, Matsumoto discloses a semiconductor device comprising: 
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an NMOS transistor gate structure, the NMOS gate structure comprising a gate 
dielectric (12) above a semiconductor body, an n-doped first metal silicide structure 
above the gate dielectric (18, see column 5, lines 40-65); and 

a PMOS transistor gate structure, the PMOS gate structure comprising a gate 
dielectric (12) above a semiconductor body, a p-doped first metal silicide structure 
above the gate dielectric (see column 5, lines 40-65). 

Masumoto does not discloses the method of forming a second metal silicide over 
the first metal silicide in both the NMOS and PMOS regions. 

Bertrand et al. discloses forming a second metal silicide (40) over a first metal 
silicide (23, see column 5, lines 20-35). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to have a gate electrode with two 
silicide layers, a first metal silicide and a second metal silicide in the NMOS and PMOS 
regions because as Bertrand et al. discloses, the gate electrode with two silicide layers 
enable the formation of a nickel silicide on polycrystalline silicon while preventing a 
complete silicidation of the polycrystalline silicon gate electrode so as to preserve the 
work function of the polysilicon and the polysilicon/silicon dioxide interface. The 
examiner notes that Bertrand et al. discloses that the technique is useful for various 
types of devices and particularly useful in highly integrated devices with MOS 
transistors. 

In re claims 30 and 31, Bertrand et al. discloses the device wherein the first metal 
silicide comprises a refractory metal, and wherein the refractory metal is one of 
molybdenum, tungsten, tantalum, and titanium (23, tungsten silicide). 
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In re claim 32, Bertrand et al. discloses the device wherein the second metal 
silicide comprises nickel (40, nickel silicide). 

In re claim 33, Bertrand et al. discloses the device further comprising silicon 
between the first and second metal silicides in the NMOS and PMOS gate structures. 

The examiner notes, that as interpreted as broadly as possible, silicon atoms 
would be present in the interface between the tungsten silicide layer and the nitride 
silicide layer of Bertrand et al. Further, the examiner notes that one could consider the 
first half of the tungsten silicide layer to be the first metal silicide layer and the second 
half of the tungsten silicide layer of Bertrand et al. to be the silicon as claimed, since the 
tungsten silicide layer contains silicon. Similarly, the examiner could consider the first 
half of the nickel silicide layer to be the silicon, and the second half of the nickel silicide 
layer to be the second metal silicide layer. 

In re claim 34, Bertrand et al. discloses the device wherein the first and second 
metal silicides are different 23, 40, see column 5, lines 20-35). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Bryant et al. (U.S. Patent No. 5,742,095) discloses that nickel is 
considered a refractory metal. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Kennedy whose telephone number is (571 ) 
272-1672. The examiner can normally be reached on Mon.-Fri. 8:30-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Niebling can be reached on (571) 272-1679. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). . * 




Jennifer M. Kennedy 
Patent Examiner 
Art Unit 2812 



